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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority based on an 
application 2004-361986 filed in Japan on 12/14/2004. It is noted, however, that 
applicant has not filed a certified copy of the foreign priority application as required by 
35 U.S.C. 119(b). 

Claim Objections 

2. Claim 13 is objected to because the preamble "a vehicle for controlling road 
wheels of the vehicle comprising" is unclear. It should be changed to -- a device for 
controlling road wheels of a vehicle comprising - or -- a vehicle with road wheels 
comprising ~ or something similar to make it clear that there is only one vehicle. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 3, 6, 7, 9, 12-14, 16, and 19 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kato et al. (U.S. 6,082,482). 

5. Regarding claim 1 , Kato et al. disclose a steering control device for use in a 
vehicle having a steering wheel that receives steering input, and an electronically- 
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controlled steering unit that turns the vehicle's wheels over a road surface based on the 
position of the steering wheel, comprising: 

a reaction force device (fig. 1 , reaction force actuator 3) coupled to the steering 
wheel (2) and responsive to a control signal (reaction force torque signal from steering 
control unit 4) to apply a steering reaction force to the steering wheel (col. 6, lines 7-13); 

a hands-free sensor (fig. 1 , steering control unit 4, vehicle speed sensor 6, torque 
sensor 32) adapted to generate a signal indicative of whether the steering wheel is in a 
hands-on state or a hands-off state (fig. 3, col. 7, lines 15-29; col. 5, lines 27-29); and 

a controller (steering control unit 4, reaction force inhibitor, col. 5, lines 29-31) 
adapted to vary the control signal in response to the hands-free sensor signal to reduce 
the steering reaction force applied when the hands-off state is indicated relative to the 
steering reaction force applied when the hands-on state is indicated (fig. 4, signal varied 
to stop reaction force R8 if R4 is YES, col. 7, lines 11-14; fig. 10, col. 1 1, lines 1-11). 
6. Regarding claim 7, Kato et al. disclose a vehicle having road wheels (fig. 1 , 
wheels 10), comprising: 

a steering unit (steering wheel 2); 

an electronically-controlled turning unit (steering motor 5) responsive to the 
steering unit (2) which turns the road wheels based on the position of the steering unit 
(col. 5, lines 22-27) ; 

a steering reaction force applicator (3) adapted for applying a steering reaction 
force to the steering unit (col. 5, lines 21-22); 
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a hands-free sensor (fig. 1 , steering control unit 4, vehicle speed sensor 6, torque 
sensor 32) adapted for detecting whether the steering unit is in a hands-off state or a 
hands-on state (fig. 3, col. 7, lines 15-29; col. 5, lines 27-29); and 

a steering reaction force correction component (reaction force inhibitor, col. 5, 
lines 29-31) adapted for reducing the steering reaction force applied when the hands-off 
state is detected relative to the steering reaction force applied when the hands-on state 
is detected (fig. 4, reaction force R8 reduced to zero if R4 is YES, col. 7, lines 11-14). 

7. Regarding claim 13, Kato et al. disclose a vehicle (fig. 1) for controlling road 
wheels (1 0) of the vehicle comprising: 

means (motor 5) for turning the road wheels (10) in response to a steering input 
of a steering unit (steering wheel 5, col. 5, lines 22-27); 

means (reaction force actuator 3) for applying a steering reaction force to the 
steering unit (col. 5, lines 21-22); 

means (fig. 1 , steering control unit 4, vehicle speed sensor 6, torque sensor 32) 
for detecting whether the steering unit is in a hands-on or hands-off state (fig. 3, col. 7, 
lines 15-29; col. 5, lines 27-29); and 

means (reaction force inhibitor, col. 5, lines 29-31) for reducing the steering 
reaction force in the hands-on state when the hands-off state is detected (fig. 4, reaction 
force reduced to zero if R8 if R4 is YES, col. 7, lines 11-14). 

8. Regarding claim 14, Kato et al. disclose a method for controlling the road wheels 
of a vehicle comprising: 
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turning the road wheels from a steering input via a steering unit (col. 5, lines 22- 

27); 

applying a steering reaction force to the steering unit (col. 5, lines 21-22); 

detecting whether the steering unit is in a hands-on or hands-off state (fig. 3, col. 
7, lines 15-29; col. 5, lines 27-29); and 

reducing the steering reaction force applied when the hands-off state is detected 
relative to the steering reaction force applied when the hands-on state is detected (col. 
5, lines 29-31 , fig. 4, reaction force reduced to zero if R8 if R4 is YES, col. 7, lines 11- 
14). 

9. Regarding claims 3, 9, and 16, Kato et al. disclose a steering angle detection 
sensor (rotary encoder 33) adapted to generate a signal indicative of the steering angle 
of the steering wheel; wherein the steering reaction force device is further adapted to 
apply a steering reaction force corresponding to the steering angle (col. 8, lines 4-10); 
and wherein the controller is further adapted to reduce the reaction force corresponding 
to the indicated steering angle when the hands-off state is indicated (fig. 4, reaction 
force R8 reduced to zero if R4 is YES, col. 7, lines 11-14; fig. 10, col. 1 1, lines 1-11). 

10. Regarding claims 6, 12, and 19, Kato et al. disclose a steering torque detection 
sensor (torque sensor 32) adapted to generate a signal indicative of steering torque (Ts, 
col. 8, lines 9-14; fig. 5 step 32); and wherein the controller is further adapted to reduce 
the reaction force when the indicated steering torque decreases and the hands-off state 
is not indicated (fig. 4, reaction force R8 reduced to zero if R4 is YES, col. 7, lines 11- 
14) 
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Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 2, 8, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kato et al. (U.S. 6,082,482) in view of Higashira et al. (U.S. 5,908,457). 

13. Regarding claims 2, 8, and 15, Kato etal. disclose calculating and applying 
reaction force (fig. 5) and reducing all components of the reaction force to zero when 
the hands-off state is indicated. ( col. 7, lines 11-14) but does not disclose that road 
surface force is used to calculate the reaction force. 

Higashira et al. teach steer-by-wire system with a road surface reaction force 
sensor adapted to generate a signal indicative of road surface reaction force (fig. 1, 
sensors 7b, 7c, & 7d determine the friction coefficient of the road surface), wherein the 
reaction force device is further adapted to apply the steering reaction force 
corresponding to the indicated road surface reaction force (col. 9, lines 44-57). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the steer-by-wire system that reduces reaction force to 
zero when a hands off state is detected of Kato et al. to include using a using road 
surface friction to calculate the reaction force as taught by Higashira et al. because the 
reaction force is supposed to replicate the feeling of a mechanically coupled steering 
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wheel and the road surface friction effects the feeling of steering a mechanically 
coupled steering wheel. 

14. Claims 4, 5, 10, 11, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kato et al. (U.S. 6,082,482) in view of Serizawa et al. (U.S. 
5,347,458) 

15. Regarding claims 4, 5, 10, 1 1 , 17, and 18 Kato et al. disclose detecting steering 
angular velocity from taking a derivative of the steering angle (col. 9, lines 41-43), 
calculating and applying reaction force from factors that include a derivative of a torque 
corresponding to a steering angle (fig. 5, col. 8, lines 5-17), and reducing all 
components of the reaction force to zero when the hands-off state is indicated (col. 7, 
lines 11-14), but do not disclose that the steering angular velocity or steering angular 
acceleration (first and second derivatives of steering angle) is used to calculate the 
reaction force. 

Serizawa et al. teach a steer by sire system with steering angle velocity and 
acceleration detection sensors adapted to generate a signal indicative of the steering 
angle velocity and acceleration (steering angle obtained from potentiometers 3 and 4 
and encoder 5, col. 5, lines 2-3, derivatives taken, col. 5, lines 21-26); wherein the 
steering reaction device applies a steering reaction force corresponding to the indicated 
steering angle velocity and acceleration (col. 7, lines 8-18, fig. 4c); 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the steer-by-wire system that reduces reaction force to 
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zero when a hands off state is detected of Kato et al. to include using steering angle 
velocity and/or steering angle acceleration to calculate the reaction force as taught by S 
et al. because the reaction force is supposed to replicate the feeling of a mechanically 
coupled steering wheel and steering velocity and acceleration effects the feeling of 
steering a mechanically coupled steering wheel. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Aoki et al. (U.S. Pub. 2003/0217885) teach a steering control 
apparatus that applies reaction force to the steering wheel and reduces reaction force 
when a hands-off state occurs. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew Lichti whose telephone number is (571) 270- 
5374. The examiner can normally be reached on Monday - Friday 8:30 AM - 5:30 PM 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Keith can be reached on (571 )272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/M. L/ 

Examiner, Art Unit 3663 



/Jack W. Keith/ 

Supervisory Patent Examiner, Art Unit 3663 



